Expression of normal and cystic fibrosis phenotypes by continuous airway epithelial cell lines.
Continuous epithelial cell lines from individuals with cystic fibrosis (CF) and normal controls are required to understand the genetic and cellular defects in CF. We used retroviruses to transduce SV40 large T antigen into nasal epithelial cells. Transformed continuous cell lines were isolated that expressed epithelial markers, cytokeratin, and tight junctions. Northern blot analysis shows that all of the cell lines express the putative CF gene mRNA. Studies of transepithelial electrolyte transport show that CF and normal cell lines develop a transepithelial electrical resistance. Normal but not CF cell lines secreted Cl- in response to agonists that increase cellular levels of adenosine 3',5'-cyclic monophosphate (cAMP) (isoproterenol, forskolin, and a membrane-permeant analogue of cAMP) or in response to a tumor-promoting phorbol ester that activates protein kinase C. In contrast, the Ca2(+)-elevating agonist bradykinin and the Ca2+ ionophore A23187 stimulated secretion in both normal and CF cell lines. The continuous cell lines we have produced maintain their proper phenotypes and will serve as useful tools in understanding the pathophysiology of CF.